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(54)TIl]ei TOOL FOR FUSING OPTICAL FIBERS 




(57) Abstract 

A tool fof iiAin^ Cipdcai £beis is provided. Tbt cool is preferably sized la be hand held aod includes a bousing having ddmpd that 
are posidoned to engage recesses within a fusion sleeve placed jn a chamber within the houfiit>g for holding down the sleeve. Tbe housing 
inchides a cuizent source and oondnctiji^ tcnninals for contQcciAg and for providing an deetric ciinenc to pordow of Ae sleeve so dial a 
heating element wUhin die slcevo can fuse die fine and second optical Aben toother. 
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TOOL FOR FI]^G OPTICAL FIBERS 
Field of rfi«Tiiv#nf^M 

5 

This iavcmioii relates to a tool for providing gmagy to mh fii*^ adjacfnt 
ends two Optical fibers^ andinarepartiralariy, toatooltfaatiiiaybcJiaitt^ 
fiisitQ optical fibers alone or in Gombinadon 

^0 Cross Rgferance to Rdated Anplimtlnnfl 

This ^vplication is a continuatiOKHn-pait of application serial number 
08«66,205, filed June 27, 1994 entitled METHOD AND APPARATUS FOR 
CONTROLLING THE CONTACT OF OPTICAL FIBERS, tiie teachiqga of which 
are wholly incofporatcd herein by reftrencc This^ppUcatioAisalsordatedtoco- 

15 pending application entitled FUSION SPUCING BLOCK, filed concuirmdy 

herewith inttienane of the instant applicants, tbeteactaiags of whidi aie also wholly 
incoipotated herein by refinrence. 

Backffgynfl of thg Immtifln 
In the art of fiber optics, nnjcfa eSBbn has been devoted to designing devices 
20 €ot fiising togetiier the ends of two optical fibers in a manner ensuring die proper 
optical perfornianceofthe resulting optical line, The teadui^ of die foQowiz^ 
related ait are tnooiporated heretn by refisreoce where applicable. 

Known in the art ar« fi] sion dements, usually in the fimn of si eeves^ having 
bttilt-m beating means e.g. electrodes and adapted to accommodate two e3q>osed ends 
25 ofapairoffiberstobefiised, theeadsartangedalongapassline, The use of such 
beeves necessitates of courae the supp^ of voltage to be appfied to conductive 
tenmnals of the electrodes. An example of such a sleeve with binlt-in dectnxies is 
described in U.S. patent N6A598,974 to Mnm. 

U. S. Patent No. 4,319,902 to Hensd describes a deviee for joining optical 
30 Sier ends by positioning the end parts in vacuuniKiperatedchudcs. The chucks are 
Ibrced together by means of piezodectric dements wUch are operated by die power 
supply of a welding arc between the chucks. 

&cker. et aL U.S. Patent 4^72,768, describes a mediod of ^dicing optical 
fibtts uang an apparatus also employizig vacuum ohucks; a fiision splicer block, an 
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ixttegnoiiig cylinder and rudkuneter means &riRpvkluig m indication ef the position 
ofthe fiber ends. 

Szanto et at, in U.S. Patent 5,002^5 1, propose a fimon splicer &atuiiQg a 
basemeoiberwthanaror^on, adampfiiember^ The 
S damp nonber includes three fingm each capable of imposinK a dSfGerent biasing 
force to accommodate difierent-sized fibers* 

Still dififisrent fiber apSdng, devices are described in U.S. Patent Nos. 
4,199,223 md 5.146,527. 

None of the prior ait devices offers tbe possibiUty of leleasaUy holding a 
10 a deei^ or other spEcedenientha^^ integral eleccrodca and adapted 
ends of optical fibers to be spEced in axial alignment, and snpplymg fi^ 
the oomact area oftfae ends through the deetrode means offhe splice dement Also, 
none of the prior art lefierences teaches a tool adapted to bdd and supply fii^ 
eneiBytoinocpensive, disposable fiben-fiidng splice dements. 
15 Accordinglly, there is a need £br a simpb and compact, prefef^^ 

device for rdeasably securing a S{^ce dement and fbr provicfii^ fiising caeigy to die 
fiber end be fiised through the electrodes of the splice elements. 

SumBftTY rfthc IiaatiBg 

2 0 According to one aspect of tiie invention, there is provided a tool for pmvi^eg 

eoeigy to heat opposed ends of a pair of opticd fibm to the point of fiuii^ ^ 
together, the tool compri^g: a housing, prefisrably sized to be hand-held; means fbr 
rdeasabiy securing a spfice dement withm the bou^ng, the spike element ad^ted to 
accommodate the opposed ends of opticd fibers in an axid rdatioostop; and^ means 

25 fi)r provi<fing energy such as an dectriccuitoit to the ^Uc^ 
opposed fiber ends. 

According to another aspect ofthe inventian, there is provided a tod &t 
fiising opposed ends ofa pair ofopticd fibers, the tool comprising: ahou8hig:means 
withm the hou^ng fi>r rdeasably securing a sleeve faavii^ a heating demem a^ 

30 fbnnu^ and interior splice diaihber for housing a first and second optxcd fiber ends 
such that the longitucfinal axis of the sleeve defines a pasdine when tbe sleeve is 
secuzfid within the homing; means for retainiiQ end p ortion of Oe pair of the opdcd 

2 
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fibos in an axial rdatinnshjp such that the longitudinal oxb of the fi ber ends Ue 
aubMmial^ aloqgihepa«aiine when the end ponions .of the fibers are tetaijied; and, 
means £»* piovidiziig energy such an dectiic cumnt (enersy) to poitiozis of the sleeve 
ao that the heating element whh the sleeve can fuse ^ opposed fiber cads together. 
5 stitt another avect of the mvemion, there is 

optical fibers Tritfain a splioe element which Gomprim 
central cqpenmg inducfii^ axial a&gnmm 

pair of optical Sbets^ the sphoe donent inchxcEng means fiir applying heat to said 
opposed ends of the optical fibers to fiise them at an intennediate posifioA m said 
10 opeung, the tool coxnpriamg: a hoiisingfiM'rBQeiviqg the splice cleraent; means for 
fcleasah^ securing the splice dement with said housii^ and, means assftfaatfd with 
the hoiising for providing an electric cunent to the splice element when the splice 
elenient is secured within the lunisii^ to fiise the c^itic^ 

In yet another aspect <tf the invcndon, there is provided a tool, pieferabty 
15 sized to be hand-held, fi>rfi2Sing opposed ends ofapttr of optical fibers, thetod 
comprising: a housioe a replaceable splice dement having a heating dement fi>r 
applyii^ heat the ends of the opticd fibers; means fbr reteaaaU^ 
re p l a ceable spSct within the housing; and, means fi>r providing energy such as an 
electric cwrent to the healii« eleoiem of the qdice element to fii^ 
20 optiGal fibers 

Any of the above aspects of the invention can also be provided with means 
fi^r indicating the relative position ofthe opposed fiber ends to be fiised. Also»anyof 
the above^defined embodiments of the invention can also be provided with means for 
cojitroUing the contact force of the optical fiber ends using methods and ^)paratus 
25 such as taught in our earfier filed co<pend]i^apfdica£oniden^^ AUofthe 
embodhnents of the mvmion are adapted fyr use with fiision splicing blocks of the 
type identified in our co-pending application filed concunently herewith and 
identififBd above. 



30 Brief DMflffation «f tti^ nrauftng* 

The iDvaitioQ wiU be descrUMd in graater detafl by of the fbno 
desedpiioR to be taken ill ooquactieD with the seoonqi^ 

3 
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scales in which 

Fig. 1 is fin oblique, partially exploded view oCthe prefetred embodiment of 
the tool cemprising the instant invention; 

F%. 2 is m oblique view of an atteinative preferred en^^ 

fig. 3 is an enlaiged side idew of the chamber of the tool ofFig. 1 showix^ the 

qect 



Fig. 4 is a magnified view ofthedectrode Hock holder of fig. 1; and, 
Ilg. 5 is an enlarged view of the bottom part of the chamber of Fig. 1. 

10 Detailed DeaeriBrion af ^1^^ TnVOrtim 

An esDemplary hand-held tool of the present invention is generally rf?pgiffltffd 
aslO infig,!. Thetodhasahouvqgl2,&cedthttcto>whhali^^ Hie 
housing 1 2 has a chamber 16 dimensioned to aecommodatep with a loose fit, an 
dectrode block boldor U whidi is shown in greater detail in Fi 

15 feanirea a V-groove 20 fyr aGcommodati^g two opposed ends of two optical fibers to 
be fiised together, not diown in the drawing. Tlie V-gfoovetsapattofthefiber 
pasdinei^ien the electrode Uock holder 18 with the fibqrs is placed in the housing 
12. 

The hohler Ig has a ceramic block 22 which has a V-^oove 23 and is buih 
20 into the holder such that the V-groove 20 ofthe electrode hcdder is a^^ 

V-gtoove 23 ofthe ceramic eleetrode Hock 22w Ceramic blodc 22 is the sobjea of ihe 
co^iending United States patent appEcation identified above. A viewing cavity 25 is 
provided in the dectrode block 22 and Hspoaoi to enable the viewing of the opposed 
ends of the two opttcd fibcra *viiien placed h the decax»de block holder 18. 
25 The electrode block hokler 18 is provided i3inth&ur recesses 24 at t^ 

comers, the recesses serving to cnaUe the retention of the holder 18 m the housing 12 
of the tool 10. Hie chamber 16 is provided with four clamps 26 that arc po^oncd 
to engage the four recesses 24 when the dectrode blodc holder 18 Is placed in the 
chamber 16, thereby holfng down the block holder 18 in the chamber 16^ as best 
30 showninFig.S. It can be seen that the block holdo- is placed in position ^forcmgi^ 
between the saap-in clamps 26. 

As shown inPig. 4, the dectrode block 22 has two dectrodes 27 withtbdr 
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tips extouling into fhcviev^ opposed fibma^ 

placed befiarefiisuqg. 

The cover 14 is {unvuled witb hold^down damps 28 slipped Ebr uvtaoce as 
leaf springs, their portion OQ tiie cover bei^ 
5 don« the eadpoxdonsDfthe two fibers to be fiuedwhra 
18 witfa the fibers is placed in the chamber 16 and tte 

The dumber fiiitfaer has notdhes 30 disposed so as to be aligtied with the 
fiber passline as defined above. Further, two fiber advanceDraitmaai^>utators32i^^ 
moiinfed on the tool 10 along the passline on two sides of the diamber 16» The 
10 nmiipitlatora have chucks for munohiliTtng the rcspccdve fiber portions therein and 
serve to advance fhe fiber ends toward each other. Each manipulator 32 has a base 
meniber 38 and a movable carriage 33 the position of which rdatrve to the stand, 
along the passline, can be Gomrolled with knobs 34« Ilienianipuhitors32and 
carriages 33 are adoptdde for use in combination whh mediods and ^patasus fin- 
is controlling fhe contact fefceoftbe optical fibers ends sadi 
co-pending application noted abovcL 

AsiDuairaiediii^vaterdetaliinFig. 5, there is provided on the bottom of 
cfaainbcr 16 a heat-«onduciivc plate 3C which serves as a heat sink. Further, two 
electiieal contacts 38 are mounted m the d^ber 16, fhe contacts 38 being connected 
20 to a source ofelectiicGUizent, not shown, and positioned to be in electrical contact 
with dectrodes of the ceramic electrode block 22. A viewing port 35 is provided 
between the electric contacts 38. The port 35 is in alignment widi the viewing cavity 
25 vAen the electrode block holder 18 is placed in the chamber 16. 

As mentioned above, the chamber 16 is dimensioned to accommodate the 
25 eicctixide block holder 18. Whentfaeholder 18 is placed in the chamber 16 with the 
cover 14 dosed, the V-grooves in the block holder 18, the dectrodc block 22, the 
notches 30 and the manipulatoxs 32 are in alignmoit along the fiber passline. 

The tool 1 0 has ejection means (Fig. 3) exemplified by an ejea pin 29 whidi 
is manually activated, via a Imk^e mourned in the bottom of the chamber 16, by 
30 push-button 37» for Meeting the electrode block bolder 18 fixMn the chamber when the 
fiision of the fiber ends is complete. 

For monitoiing the relative position of the two opposed fiber ends before 

5 

Ou <•'«.. ^ - — - - 
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fiiaii^ the tool 10 has a I£D diq>]ay 39, the design afi^ 
known inihe art Atemativebftindidainfhe&rmofc^ 
to enable a visual control of the £ber poshiomng and fiiaon proce$& 
Ia operation, the dectiode block holder 18 is placed in tte 
5 leapedive ends ofa pair crffibeta are placed in tfafeisw^ 

and in the V-groovesofihe block iMldcrU and the dectrt^ Iheeadsait 
biDug^t in a dose proxtnnty by operaiion nf the knoha aa nfth^ iMfiip yiatore 3^ 
ThepoflidonoftheendsianumitoredontheLCDdispl^. Wfaenthe£benare 
positioned, an deetric oniem is supplied to the dccir^ 

10 ^Pldy known in the art. to aeate an arc between the tips of dectrodecontB^ 

the electrode block 22 and fiise the ends ofthe two fibers together. Subsequently, the 
cover 14 is opened and tiae ^^ecdon mechnnim is activated to qect the holder widi 
the spliced pair of fibers. Depending on the type of^^cedemein(deeve or m 
open fiat denieiitX it can enher su^ with the fiised fib 

15 tool or can be discarded. 

It is an advantage of this embodiment that the spUce donoit which has 
int^ral dectrodes can be discarded after one or few fiisiqg operations without a need 
fiir cleaxniQ the dcctrodes whtdi is usuaUy the case in the prior art d^ 

In another embocEment of the tool of the invention as ilhistrated in Fig. 2. the 

2 0 tool 40 has a chamber 42 wlucfa is dimenstooed to accommodate a fiber-spKcing 
sleeve44. The sleeve 44 has a bore £br introducing two opposed ends of optical 
fibers 47 to be fiised (not shown) and two buih-in dectrodes (not shown). The 
deetrode contacts 46 are mounted in ihe chamber 42 so as to be in electrical contact 
with the dectrodes ofthe sleeve 44. The tool has two damps 48, 50 in axial 

25 aligmnem with the sleeve 44 when placed in the chamber 42. Theclampsare 

movable along the longimdinal axis ofthe steeve 44 for advancement ofthe fiber 
ends towards each other. The movement ofthe damps are controlled' with thumb 
ioUeis52. 

The tool 40 is pnmded with status in£da 54 and with sleeve Qec^ 
30 similarto that inthe tool 10 ofFig. 1 and not shown in the diawii^. 

Various modificatiotis and combinations of tlie above-described features are 
may OGon- to those skilled in the art and sudi modificatk>ns and combing 
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W09MS5Zi PCT/CA9SW0476 
Ehvipg thus desaibed the invenrion, naw cUtm ' 

1. A tod fiv providing enttgy to heat optical fibers within a splice dement 
compristng! 

ahousine 

Jtteans for ideaaafaly securing a splice de^^ 
housmg;and 

means for providing an dectrical cucrent to the spEce dement when said 
^ce dencm is aeoured ^ihin the housing for hea 
portioned within the tool 

2. Atodfivprovidingtoheatopdcdfibenasd^nedindaimlwhe^ 
the means fiir piovicEi^ decnicd comrn is electric 

dectrodes located adjacent a fusion cavity ivithin the splice dement^ ivfaen the splice 
dement is secured witfain fbe housing. 

3- A tool Ibr providing energy to heat opticd fibers as defined in claun 2^ 
lAdierdn 4te houang includes nieans for ejecting ^ 

operable when the means for rdeasabfy secuiiqg the element is in a rdeas^ 
position. 

4. A tool for providing enersy to heat opdcd fibers as defined in daim 2, fi]^^ 
comprising means for rdativdy moving ends of the optical fibers toward or zvrzy 
from one another^ said means bdqg located on dther side of a splice dement that is 
secured within the chamber. 



25 



5. A tool for fiudng optical fibers comprisix^: 
abousing; 

means withm the houang for rdeasably seeuting a sleeve £bnning an 
qdice chamber for housing ends of a first opticd fiber and a second opticd fibe^ 
3 0 that a longitmSnal axis of the dee;^ Kes dong a passline when the deeve is secured; 

means for teiammg end portions of the first and second opticd fiber in 
altgmnent such that tfie loqgitudind axes of fiber ends lie substamidly along the 
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possiine when the 3^ aiv retained; 

means forprovicfijig an electric current to portions of the sleeve so that a 
heating elemeat within the sleeve heats wd fase$ the first and second optical fiben 
together. 

5 

6. A tod for iusnig optical fibers witinn a 5 

member having a central opening mcloding axial a£gn^^ fbralignmentof 
opposed ends of the pair of qprical fibers, said splice element mdudixig means tor 
Bpsiying heat to sud opposed ends of the optical fibers to fiiae them at an 
^0 iniennediate position in said opeiung, the tool eonqnising: 

a housir^ ha:Wf^ a chamber for iGCeiviiQ the spUce dement; 

mems fi>r releasabfy sccurii^ the ^lice demem ivith^ 

means witUn the houmg fbr providing an 
demem when it is secured within the dutmbCT 

15 

7. A tool forfiisingopticd fibres eontpiisuig: 

a replaceable splice demem ibr use m the qdidng opticd fibers; 
H housing; 

means ivithm the houstttg&rrdeasablyseoiririg^ 
20 dement to the housuig; 

means for providii^ an electric current to portions of the spBce dement so that 

a heating dement within the sleeve heats and fiises the first and second opticd fibers 
together. 

25 8. The tool as defined in cidm 6 comprisir^ means for retaining end portions of 
the first and second optical fibers in alignment such that the longHudlnal axes of the 
fiber ends substantially doiig a passUne when the fibers are imined 

9. The tool as defined in datm 6^ comprising iadicb relating to a fiision state. 

30 

10. The tool as defined in claim 5^ coiiq>risiiig means &r advancing the optlcd 
fibers rdativdy toward one anoiher. 
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11. Th« tool as defined xa claim S.wherm 

a pair of electrodes, and wherein the tool includes as least two conducting contact 
poftioos cttch for naJdng dcctricd coitt^ 
the aplice elemem is secured widuo the housing. 

12. l^tooLasdefinedinciaimll.ftriberconiiirismgn^ 
SpHoe gtanept &om the tool when k Is secured unthin the hft iiMfig 

13. Tl» tool as defined in claim 10 wherein the foeans for adva^ 

fibers relatively toward one another mctudes a pair of manually operable members, 
egch connected to an optical fiber clamp block on Ae hanang al^ng t>w> pof cT^^if f^r 

daniping and jdattvdy advaiKing the optical fibers m 
nonually operable mend^eis. 



14. The tool according to claim 1 1 whercm the means for pzv>viding said decttic 

current inchides a power supply connected to said at least two Ctt 
portions and to a source of power. 

15. The tool according to daim 9 wherein said indicia compi^ 

readable signaldevicefbr generating a fautnan readable signal of a level of said 
dearie cunrent. 



25 



16. The tool according to claim IS wherein the human fi ^ j^ device b a 

phiraliQr of light emitting members. 



10 
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